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Materials 2 
Cell culture: 
• CulturPlate-384™, white opaque with lid (PerkinElmer, Inc., #6007680) 
• ProxiPlate-384 TC™, white opaque with lid (PerkinElmer, Inc., #6008230) 
• HeLa cell line (ATCC, # CCL-2.2™) 
• MEM/EBSS (HyClone Laboratories  Inc., #SH30024.02) supplemented with 10% FBS 
 
AlphaLISA assay detection reagents, consumables and instruments:  
• The AlphaLISA Acetyl-Histone H3 Lysine 9 (H3K9ac) Cellular Detection Kit 

(PerkinElmer, Inc., # AL714) contains: Cell-Histone™ Lysis buffer, Cell-Histone 
Extraction buffer, Cell-Histone Detection buffer (10X), anti-H3K9ac Acceptor beads, 
Alpha Streptavidin (SA) Donor beads and biotinylated anti-Histone H3 (C-ter) 
antibody. 

• TopSeal™-A Adhesive Sealing films (#6050195), JANUS 384-well Modular Dispense 
Technology™ head (#70243570), MDT p30 tips (#6900027) and EnSpire® 
MultiModal Reader were from PerkinElmer, Inc. 

• 24 well reservior, polypropylene, pyramid bottom were from Dot Scientific 
(#RJ62241-NS7) 

 
Modulator/Treatment:  
• Sodium butyrate (NaB, cat# B5887) was from Sigma-Aldrich, Inc.  

Histone post-translational modifications encompass epigenetic events 
that are important for the organization of chromatin structure. Several 
enzyme families exist which modify key histone residues such as 
histone acetyltransferases, deacetylases, methyltransferases and 
demethylases. The implication of several of these enzymes in diseased 
states such as cancer and neurodegeneration are making them 
appealing targets for novel drug development. The work presented 
here describes the optimization, automation, and miniaturization on 
the JANUS® automated workstation of a AlphaLISA® epigenetic 
cellular assay aimed at detecting changes in the levels of histone H3 
lysine 9 acetylation. With this approach, inhibitor treatment and 
detection procedures are performed directly in 384-well plates without 
any transfer or wash steps using the JANUS system. Cell lysis and 
histone extraction are performed in 25 minutes, followed by 90-minute 
incubation with the Alpha detection reagents. 
  
Our data demonstrate that using this automated AlphaLISA cellular 
detection assay, changes in H3K9 acetylation following sodium 
butyrate treatment could be detected by plating as few as 500 cells 
per well in an assay volume of 10 µL. Furthermore, these automated 
assays are highly robust at detecting histone marks, with Z’ factor 
values and signal to background ratios confirming assay suitability for 
high throughput screening. The simple and rapid protocol of these 
automated AlphaLISA cellular detection assays represents a significant 
technical improvement that should accelerate the cellular validation of 
compounds affecting the modulation of histone marks.  

1 Abstract 

3 Assay Principles 

The AlphaLISA technology allows 
performing no-wash homogeneous 
proximity immunoassays using Alpha 
Donor and AlphaLISA Acceptor beads. 
The cells are seeded in 384-well plate 
and treated overnight with NaB or any 
other epigenetic mark modulator. The 
following day, a homogeneous histone 
extraction protocol is performed in the 
same wells, and the mark of interest 
is detected by the addition of a 
biotinylated anti-Histone H3 (C-
terminus)   antibody   and   AlphaLISA 
Acceptor beads conjugated to an antibody (Ab) specific to the mark. The biotinylated 
antibody is then captured by Streptavidin (SA) Donor beads, bringing the two beads 
into proximity. Upon laser irradiation of the Donor beads at 680 nm, short-lived 
singlet oxygen molecules produced by the Donor beads can reach the Acceptor beads 
in proximity to generate an amplified chemiluminescent signal at 615 nm.  

Plate type
384-

CulturPlate
384-

CulturPlate
384-

ProxiPlate TC
384-

ProxiPlate TC
Total assay volume (µL) 50 25 25 10
Cells (µL) 10 5 5 2
Treatment 3X (µL) 5 2.5 2.5 1
Lysis Buffer (µL) 5 2.5 2.5 1
Extraction Buffer (µL) 10 5 5 2
Acceptor Beads (µL) 10 5 5 2

Protocols 

Automation:  
These assays were automated using PerkinElmer’s JANUS Automated Workstation. 
The complete deck setup and detailed protocol are available upon request. All reagent 
additions were performed using the JANUS 384-well Modular Dispense Technology™ 
(MDT) head with 30 µL tips. Automation parameters were optimized to account for 
cells adhered to assay plates. Standard conditions involved a height of 0.5 mm above 
well bottom for all aspirate steps and a height of 1 mm above well bottom for all 
dispense steps. The dispense speeds were 10 µl/sec. JANUS liquid handling steps 
were designed to account for appropriate incubation periods, which vary based on the 
number of reagent addition steps. Manually performed assays provided comparable 
data for both precision and accuracy. JANUS Application Assistant was used to create 
robust and reliable easy-to-use assay protocols resulting in significant time savings 
off of the bench. JANUS Application Assistant screen shots and detailed protocols are 
available upon request. 
 

Assay:  

Assay Formats and Miniaturization: 
The goal of this assay was to compare the performance of the H3K9 acetylation 
detection using different plate types and assay volumes both manually and 
automated.  

 Successful automation of a robust, rapid, simple and highly-
sensitive homogeneous all-in-one-well epigenetic assay for 
monitoring specific histone H3K9ac marks in cell culture using 
AlphaLISA technology and JANUS Automated Workstation. 

 Ability to miniaturize cell-based assays in both ProxiPlates 
and CulturPlates down to 10 µL and 25 µL assay volumes, 
respectively.  

 Capacity to use very limited cell populations down to 150 
cells per well or less, in both 384-well ProxiPlates and 
CulturPlates, enabling the characterization of primary and 
stem cells. 

 These novel cell-based assays are suitable for HTS protocols, 
as demonstrated by S/B comparisons greater than 5.  

 Excellent reproducibility for additional HTS capability is 
supported by Z’ factors superior to 0.6. 

 For additional information on the specific H3K9ac assay 
development, please visit poster entitled: 

 

High-Throughput, No-Wash Cellular Assays to  
Monitor Histone H3 Modifications  

 Jean-Philippe Levesque-Sergerie, Jean-François Michaud, Marie Boulé, 
Anne Labonté, Lucille Beaudet, Nathalie Rouleau and Mathieu Arcand 

 A comprehensive description of the H3K9ac and additional 
AlphaLISA Epigenetic Cellular Detection assays are 
available on our website at: 
www.perkinelmer.com/epigenetics 
 
 
 

 

5 4 Cell Titrations and Miniaturization 
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A Cell Density Optimizations for 25 µL and 50 µL Assay Volumes  
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B Cell Density Optimization for ProxiPlate 10 µL Assay Volume  
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8 Summary 

Signal to Background Comparison  

Z’ -Factor Determination 7 

Automated Z’ = 0.7  
Manual Z’ = 0.6  
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AlphaLISA  cell titrations and miniaturization. A)  Cell density optimizations for 25 µL 
and 50 µL assay volumes  in CulturPlates and ProxiPlates were done manually. Bars 
compare untreated cells with sodium butyrate treated cells at four densities.  B)  Cell 
density optimization for ProxiPlate 10 µL assay volume was done manually. Bars 
compare untreated cells with sodium butyrate treated cells at three densities, with the 
average of 22 replicates representing each bar. 

Signal to background comparison. AlphaLISA assays were run both automated and 
manually in ProxiPlates at assay volumes of 10 µL and 25 µL, and in CulturPlates at 
assay volumes of 25 µL and 50 µL. Untreated cells compared to sodium butyrate 
treated cells provide signal to background (S/B) ratios of 5 or higher using 500 or 
1250 cells per well (S/B ratios indicated above bars).  

Z’–factor determination. A) CulturPlate 25 µL volume shows Z’ 
values of 0.6. B) CulturPlate 50 µL volume shows Z’ values of 
0.7.  C) ProxiPlate 25 µL volume shows Z’ values of 0.6 or 
greater.  D) ProxiPlate 10 µL volume shows Z’ values of 0.6 or 
greater. All comparisons are automated vs. manual assays. 
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